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Ø Motivation: 
 
 Cancer is the second most frequent cause of death in developed 
countries. At present, although surgery is the most effective way to 
remove the malignant tissue, when it is combined with radiation 
therapy improves the cure rate. 
Ø Objective: 
 
 Characterization of a silicon strip detector dedicated to 2D dose 
measurements in the axial plane of a phantom for the verification of 
complex radiation therapy treatment plans. 
Film dosimetry used as 2D dosimeters :  
Advantages: high spatial resolution (sub-mm), 
good uniformity, axial plane 
Disadvantages: Unusable as on-line detectors 
and time consuming 
Film dosimeters: traditional detectors for verifying treatment plans dose distribution 
Axial plane 
(inferior and  
superior) 
Coronal plane 
(ventral and dorsal) 
Sagittal plane 
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Introduction: Motivation & Objective 
Traditional 
detectors 
New detection 
systems 
Necessi ty of developing new 
detection systems that enhance 
the traditional ones, and are able to 
verify in a simple and accurate way 
complex treatment plans 
Radiographic films 
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   ü  	  	  
Spa3al	  
resolu3on	  
ü  	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Not	  monolithic!	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Axial	  plane	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   no	  
	  
ü  	  	  
• inexpensive 
• radiation hard  
• easy to use 
ICTR-PHE 2012 February 27th – March 2nd, 2012 
M. A. Cortés-Giraldo et al. 
Materials & Methods 
The Detector 
•  Model W1-SS 500 from Micron Semiconductor Ltd. 
•  Silicon Strip Detector – SSSSD (Single Sided Silicon 
Strip Detector) 
Thickness: 500 µm 
Number of Strips: 16 
Strip Width: 3 mm 
Active Area: 50x50 mm2 
Commercial detector 
Low cost 
Easy to handle 
High sensibility 
High counting rate 
The Accelerator 
•  Measurements carried out at the Virgin 
Macarena University Hospital in Seville 
•  Siemens Oncor™ and Primus™ 
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 Two phantoms made out of polyethylene were designed and built to 
calibrate the detector and perform measurements 
Materials & Methods 
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Cylindrical Rotating Phantom: 
Axial plane and can rotate with respect to the beam axis 
Similar geometry to part of the human body (tissue equiv.) 
Angular response characterization, dose maps measurements. 
Slab Phantom: 
Perpendicular to beam direction 
Calibration & Characterization 
Linearity, Uniformity, Penumbra, Percent 
Depth Dose: PDD 
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Slab Phantom: 
Perpendicular to beam direction 
Calibration & Characterization 
Linearity, Uniformity, Penumbra, Percent 
Depth Dose: PDD 
 
 
Cylindrical Rotating Phantom: 
Axial plane and can rotate with respect to the beam axis 
Similar geometry to part of the human body (tissue equiv.) 
Angular response characterization, dose maps measurements. 
2D Axial Dose Map reconstructed with an in-house 
algorithm based on the Radon Transform 
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Monte Carlo Simulations 
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Geometry Model 
Performed with the Geant4 toolkit 
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Performed with the Geant4 toolkit 
SSD 
Lateral Profile 
(SSD = 100 cm, 10 × 10 cm2 field) 
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Performed with the Geant4 toolkit 
Slab Phantom Cylindrical Phantom SSSSD Detector 
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Detector characterization. Slab phantom measurements 
Results 
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Detector characterization. Cylindrical phantom measurements 
0º 
45º 
315º 
SSSSD parallel 
to the beam direction 
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Results 
Output Factor measurements. Slab Phantom 
•  The output factor (OF) is defined as the ratio of the dose for any field size A x A cm2 to the 
dose for a reference field at the same source to surface distance, and at the same depth d in 
a slab phantom. The reference field is a square field of 10 x 10 cm2 at SSD of 100 cm. 
•  Data measured with the silicon strip detector are compatible with the ones given by the TPS 
and/or by the ionization chamber. 
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Results 
Output Factor measurements. Cylindrical Phantom 
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•  Data are compatible within the error bars for fields 
bigger than 2 x 2 cm2 
•  For fields of 2 x 2 cm2 and smaller, data are not 
compatible. No electronic equilibrium, since the strips 
and the field are of a comparable size.  
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Ø  Main Objective: Characterization and benchmarking of a new detection 
system based on a Si-strip detector dedicated to 2D dose measurements 
in the axial plane of a cylindrical phantom. 
Ø  SSSSD characterization:  results show that the prototype is suitable for 
complex RT verification plans (remarkable linearity, uniformity, PDD, OF). 
Ø  The angular response of the detector in the axial plane is independent of 
the irradiation angle and of the strip number. 
Ø  Geant4 simulations are compatible with TPS and experimental 
measurements. 
Ø  Comparison between final calibration and TPS in the axial plane presents 
differences <2% for all the strips. 
Ø  This system is patent pending. 
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Ø  Future: work is in progress in order to obtain 2D dose maps from 
experimental data in the axial plane using an in-house developed 
algorithm based on the Radon Transform. 
 
Ø  A new SSSSD prototype together with a new experimental set-up are 
being built to improve the spatial resolution (2 mm strip width). 
Ø  Coupling the data acquisition system to the reconstruction algorithm 
and an on-line user friendly graphical interface software is under 
development. 
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